Nitric oxide production by rat alveolar macrophages can be modulated in vitro by surfactant protein A.
Alveolar macrophage and type II cells are known to generate nitric oxide, which is a highly reactive molecule that plays a role in host defense against pathogens, as well as tissue damage associated with inflammation in the lung. Both types of cells are known to generate the nitric oxide by inducible nitric oxide synthase (iNOS). Surfactant-associated protein A (SP-A) from various sources (human alveolar proteinosis, rat and recombinant rat) was found to upregulate nitric oxide production by alveolar macrophages in a concentration- and time-dependent manner, whereas type II cells were unresponsive to SP-A. The increase in nitric oxide production was associated with elevation in the expression of iNOS. However, only 30-50% of the cells responded by expressing iNOS, as was observed by immunofluorescence staining. The stimulatory effect of SP-A was found to be 30-50% lower than the known nitric oxide agonists interferon-gamma (IFN-gamma) and lipopolysaccharide (LPS). However, addition of the cytokines interleukin-1 or granulocyte macrophage colony-stimulating factor elevated the levels of nitric oxide production to that of LPS and IFN-gamma. Special attention was given to exclude the possibility that contaminating LPS in the various SP-A species stimulated nitric oxide production by the macrophages. Our results indicate that SP-A is the agonist and not a contaminating LPS. The data presented in this report extend our knowledge regarding the nonsurfactant-related functions of SP-A.